Introduction {#sec1}
============

Coronavirus disease 2019 (COVID-19) is known to affect the heart in multiple ways. Here we present a case of COVID-19 causing hemorrhagic cardiac tamponade in a 62-year-old man who required pericardiocentesis and admission to the intensive care unit.

Case Presentation {#sec2}
=================

A 62-year-old man with multiple comorbidities was brought to the emergency department because of progressive shortness of breath and altered mental status. He had a medical history of coronary artery disease (with drug-eluting stent implantation in the left anterior descending coronary artery 4 years before admission), hypertension, hyperlipidemia, diabetes mellitus, chronic obstructive pulmonary disease, alcoholism, and morbid obesity.

In the emergency department, the patient was found to be hypotensive (blood pressure 80/50 mm Hg) and in hypoxic respiratory failure (partial pressure of oxygen 76 mm Hg on arterial blood gas). He was emergently intubated in the emergency department, started on pressors, and transferred to the intensive care unit. Chest radiography revealed bilateral infiltrates with a right pleural effusion ([Figure 1](#fig1){ref-type="fig"} ). Electrocardiography showed normal sinus rhythm with new low voltage and old left-axis deviation ([Figure 2](#fig2){ref-type="fig"} ). Laboratory results showed hyponatremia, acute kidney injury, leukocytosis with lymphopenia, mildly macrocytic anemia, coagulation panel within normal limits, elevated [d]{.smallcaps}-dimer, and negative serial troponins ([Table 1](#tbl1){ref-type="table"} ). Echocardiography was emergently done and revealed a large pericardial effusion with tamponade physiology ([Figure 3](#fig3){ref-type="fig"} , [Video 1](#mmc1){ref-type="supplementary-material"}). The patient underwent emergent pericardiocentesis from an anterior approach because his obesity precluded the subxiphoid approach. Pericardial pressure was noted to be 35 mm Hg, and 1.1 L of sanguinous fluid was drained. Right heart catheterization was done before and after pericardiocentesis, with pressure measurements detailed in [Table 2](#tbl2){ref-type="table"} . Fluid analysis confirmed bloody sanguinous fluid with 1.2 million red blood cells. Cytology revealed peripheral blood components only, with no malignant cells. Initial nasopharyngeal swab for COVID-19 was negative, but subsequent testing from bronchoalveolar lavage sample 2 days later came back positive. Output from the drain decreased and eventually stopped. Repeat echocardiography done 5 days later showed resolution of the pericardial effusion ([Figure 4](#fig4){ref-type="fig"} ), and the drain was removed. The patient had a prolonged and complicated hospital stay. For COVID-19, he was treated with a course of hydroxychloroquine, ribavirin, and lopinavir-ritonavir combination. He also received steroids and single doses of tocilizumab and anakinra to suppress inflammation. To aid his oxygenation, he was put on inhaled epoprostenol briefly. Although his pressor and inotropic support requirement decreased after pericardiocentesis, he had a component of septic shock from COVID-19 as well and was finally weaned off inotropic and pressor support 10 days after pericardiocentesis. He underwent thoracentesis for the right pleural effusion, which drained 1.6 L of transudative, nonbloody fluid. Bacterial and fungal cultures of pleural fluid were negative. A few complications during his course included renal failure requiring continuous renal replacement therapy for a few days, upper gastrointestinal bleeding that resolved with conservative management, and development of lower extremity deep vein thrombosis. He was finally extubated 18 days after admission and was in the hospital for a total of 28 days. He was followed up in clinic with repeat chest computed tomography still showing ground-glass opacities with residual right pleural effusion ([Figure 5](#fig5){ref-type="fig"} ).Figure 1Chest radiography: a 62-year-old man was brought to the emergency department because of progressive shortness of breath and altered mental status. He was found to be in hypoxic respiratory failure requiring emergent intubation. Chest radiography shows bilateral opacities and right pleural effusion (*yellow arrow*).Figure 2Electrocardiogram: the patient was in shock and required multiple pressors. Electrocardiography showed normal sinus rhythm, and serial cardiac enzymes were normal.Table 1Basic laboratory findings on admissionValueMetabolic panel Sodium125 mEq/L Potassium2.6 mEq/L Chloride73 mEq/L CO~2~34 mmol/L Anion gap18 mEq/L Blood urea nitrogen61 mg/dL Creatinine4.7 mg/dL Glucose200 mg/dL Calcium8.9 mg/dLLiver function tests Albumin3.3 g/dL Total bilirubin1.4 mg/dL Direct bilirubin0.8 mg/dL Alkaline phosphatase86 U/L Alanine transaminase7 U/L Aspartate transaminase26 U/LComplete blood count White blood cell count14,000/μL Hemoglobin11.7 g/dL Mean corpuscular volume101.6 fL Platelet count390,000/μL Lymphocytes7.10%Coagulation parameters Prothrombin time16.3 sec International normalized ratio1.3 Partial thromboplastin time34.4 sec [d]{.smallcaps}-dimer2.9 μg/mLCardiac markers Troponin (three serial draws)Negative[^1]Figure 3Echocardiography before pericardiocentesis: transthoracic echocardiography showed pericardial effusion (*yellow arrow*), with signs of tamponade (not depicted). The patient underwent emergent pericardiocentesis. A total of 1.1 L of sanguinous fluid was drained.Table 2Right heart catheterization pressure measurements before and after pericardiocentesisMeasurementPericardial space (mm Hg)RA pressure (mm Hg)RV pressure (mm Hg)PA pressure (mm Hg)PCWP (mm Hg)TPG (mm Hg)PVR (WU)Before pericardiocentesis (on norepinephrine 14 μg/min and phenylephrine 20 μg/min)33--353462/3167/40/5034162.8After pericardiocentesis (on norepinephrine 4 μg/min and phenylephrine 10 μg/min)0--52766/2666/39/4928213.8[^2]Figure 4Echocardiography after pericardiocentesis: drainage from pericardial drain diminished and eventually stopped. Repeat echocardiography 5 days after drain placement showed no residual pericardial effusion.Figure 5Clinic follow-up chest computed tomography showing bilateral ground-glass opacities and small right pleural effusion (*yellow arrow*).

Discussion {#sec3}
==========

Our patient\'s presentation with respiratory failure due to COVID-19 pneumonia with concomitant hemorrhagic pericardial effusion not present on recent echocardiography leads us to believe that his pericardial effusion was caused by COVID-19 itself. At this point, our laboratory\'s COVID-19 polymerase chain reaction assay has not been approved for specimen apart from sputum, nasopharyngeal swabs, or oropharyngeal swabs. Hence we were not able to send the fluid for COVID-19 testing. We did freeze a sample for future testing. However, other common causes of hemorrhagic pericardial effusion were highly unlikely.[@bib1] ^,^ [@bib2] Cultures from pericardial fluid showed no evidence of bacterial or fungal infection. Cytology of the pericardial fluid pointed away from malignancy. He had no recent cardiac interventions or trauma that would account for such effusion. Furthermore, his coagulation parameters were within normal limits, ruling out any bleeding diathesis.

This case demonstrates a life-threatening cardiac manifestation of COVID-19. There are currently only two other cases in the English literature of pericardial effusion causing cardiac tamponade in patients with COVID-19.[@bib3] ^,^ [@bib4] Of these, only one patient had a hemorrhagic effusion: a 67-year-old woman in Detroit, Michigan, with nonischemic cardiomyopathy (left ventricular ejection fraction 40%) had COVID-19 and was found to have a large hemorrhagic pericardial effusion causing tamponade.[@bib3] The other case was from the United Kingdom, where a 47-year-old woman with previous myopericarditis who was COVID-19 positive had cardiac tamponade, and pericardiocentesis drained 540 mL of serosanguinous fluid, which tested negative for COVID.[@bib4]

Our patient\'s pleural effusion was transudative and thought to be due to COVID-19 as well. However, we were unable to send the pleural fluid for COVID-19 testing similar to the pericardial fluid. The patient was extubated after 2 days of thoracentesis, and hence the pleural effusion may have had a substantial contribution to his respiratory status.

Although not as common, viral pericarditis can cause hemorrhagic pericardial effusion, especially Coxsackie virus.[@bib5], [@bib6], [@bib7] Two possible mechanisms for this phenomenon are direct cytotoxic activity by the virus and immune-mediated pathways.[@bib8] Further work as to the pathogenesis of hemorrhagic effusion with COVID-19 will be required.

The interesting point in our case is that the patient had no predisposing risk factors to develop a hemorrhagic effusion. Hence we have a very high clinical suspicion that it was caused by COVID-19.

Conclusion {#sec4}
==========

As we continue to take care of the COVID-19 population, the disease\'s protean cardiac manifestations will be better understood. It is imperative to note that hemorrhagic pericardial effusion leading to tamponade may be the sole yet potentially lethal manifestation of this viral infection.

Supplementary Data {#appsec1}
==================

Video 1Transthoracic echocardiography showing cardiac tamponade.

Conflicts of interest: The authors reported no actual or potential conflicts of interest relative to this document.

Supplementary data related to this article can be found at [https://doi.org/10.1016/j.case.2020.05.020](10.1016/j.case.2020.05.020){#intref0010}.

[^1]: Basic laboratory tests on admission were significant for hyponatremia (hypervolemic hyponatremia from tamponade physiology and acute renal failure), acute kidney injury, leukocytosis with lymphopenia (associated with COVID-19 infection), mildly macrocytic anemia in setting of alcohol use disorder, and coagulation panel within normal range apart from elevated [d]{.smallcaps}-dimer (seen in patients with COVID-19); serial troponin draws were negative.

[^2]: *PA*, Pulmonary artery; *PCWP*, pulmonary capillary wedge pressure; *PVR*, pulmonary vascular resistance; *RA*, right atrial; *RV*, right ventricular; *TPG*, transpulmonary gradient; *WU*, Wood units.
